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explosions in Hiroshima and Nagasaki, (2) patients who were treated
with x rays for ankylosing spondylitis, and (3) uranium miners and other
underground miners exposed chronically to high-LET (alpha) radiation
from inhaled 222Rn and its progeny. Each of these populations has received
detailed long-term follow-up to ascertain the health risks associated with
these diverse types of exposure.

Japanese Atomic-Bomb Survivors

Since the publication of the BEIR III report (NRC80), there have been
three follow-up reports on the Life Span Study (LSS) of survivors of the
atomic bomb explosions in Hiroshima and Nagasaki (Ka82, Pr87a, Sh88) in
whom lung cancer has been a prominent late effect. These reports provide
analyses of the excess cases of lung cancer in the period 1950-1985, or a
maximum of 40 years after the detonations. In the 1950-1978 LSS report
(Ka82), the absolute risk of lung cancer showed a significant increase during
the period from 1950-1974, and this increase continued during the interval
from 1974 to 1978. Overall, the absolute risk of lung cancer occurring
between 1950 and 1978, based on T65D dosimetry, was 0.61 lung cancer
deaths/104 person-year Gy (PYGy) (90% confidence interval, 0.37-0.86).
When the relative risk and 90% confidence interval for lung cancer were
compared with similar computations for other radiation-related cancers
(viz., breast, stomach, and colon), the relative risks for these four sites fell
within the same confidence intervals, suggesting that relative risks may not
differ by target organ.

In the 1950-1982 LSS report (Pr87a), which used the T65 dosimetry,
mortality from cancers of the trachea, bronchus and lung was significantly
associated with the radiation dose (p < 0.001). The estimated relative
risk at 100 rad (1 Gy) was 1.33 (90% confidence interval, 1.19-1.50) and
the average excess risk was 0.82 cancers per 104 PYGy (90% confidence
interval, 0.48-1.19). When the relative risk at 100 rad (1 Gy) for cancer of
the trachea, bronchus, and lung was examined in 4-year intervals to 1982,
the values remained approximately constant from 1955 to 1982.

Darby et al. (Da85) conducted a parallel analysis of the cancer mortality
seen in patients with ankylosing spondylitis and Japanese atomic-bomb
survivors who received a T65 dose of at least 100 rad (1 Gy); statistically
significant excess deaths from lung cancer were observed when the results
of these two studies were compared. In the ankylosing spondylitis series,
using lung cancer deaths that occurred more than 3 years after treatment,
the relative risk was 1.41 (90% confidence interval, 1.20-1.65); for the
Japanese atomic-bomb survivors who received more than 100 rad (1 Gy)
compared with the group who received <9 rad (0.09 Gy), the relative risk
was 1.94 (90% confidence interval, 1.53-2.45).